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Commissioner for Patents 
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I hereby declare: 

L I am the sole inventor of the referenced patent ^pUcation (the "present application"). I have 
a Ph.D. conferred in 1980 by the University of Hawaii School of Medicine, Departm^t of 
Tropical Medicine and Medical Microbiology, and I have had over 20 years of research 
experience in the parasitology of malaria with substantial emphasis on molecular parasitology 
of malaria. I am currently employed as Senior Biomedical Research Scientist by the 
National Center for Infectious Diseases, Division of Parasitic Diseases, Center for Disease 
Control and Prevention, and I am an author of about 80 full-length scientific publications in 
peer-reviewed journals. A fiill copy of my Curriculum Vitae is attached as Exhibit F. 
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2. I have reviewed the present application, the claims currently pending and the March 26, 
2003 Official Action. 

3. I have been asked by patent counsel to conunent on the items detailed in the following 
paragraphs 4 and 5: 

4. I understand from patent counsel that the claims of this application have been rejected as 
failing to describe the invention in such a way as to convey to the skilled artisan that I was in 
possession of the claimed invention at the time the application was filed. 

5. I und^tand further that the Patent Examiner is of the opinion that a person of ordinary skill 
in the art would not recognize that the sequence set forth in SEQ ID NO: 2, in Figure 5, is 
the full open reading firame of PvESP-l. 

6. I am making this declaration to address the Patent Examiner's assertion that a skilled artisan 
would not be able to recognize that the sequence set forth in SEQ ID NO: 2 is the full open 
reading fi^e of PvESP-1. 

7. The following is a list of the references cited in this declaration: 

A. Kozak, "At Least Six Nucleotides Preceding the AUG Initiator Codon Enhance 
Translation in Mammalian Cells", J. MoL Biol. (1987), 196(4^: 947-50; 

B. Galinski et al., "A Reticulocyte-Binding Protein Complex of Plasmodium vivax 
Merozoites", Cell (1992), 62: 1213-26; 

C. Nicholls et al., "An S antigen gene from Plasmodium falciparum contains a novel 
repetitive sequence", MoL Biochem. ParasitoL (1988), 28: 1 1-20; 
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D. Galinski et al., "Plasmodium vivax merozoite surface protein-3 contains coiled-coil 
motifs in an alanine-ricb central domain", Mol. Biochem. ParasitoL (1999), 101 : 
13M7. 

Copies of these references are attached as Exhibits A-D. 

8. Attached is a copy of original Figure 5 of the subject specification^ which contains the 
sequence of PvESP-1, SEQ ID NO: 2 (Exhibit E). Figure 5 shows the actual nucleic add 
and deduced amino acid translation of PvESP-1. 

9. The sequence in Figure 5 includes an exon I encoding a classic signal peptide at its N- 
tenninal, a 139 bp intron, and an exon n encoding the remainder of the PvESP-1 protein. 
The sequence also contains a start codon, ATG, at bp 22 and a TAA stop codon at bp 

3 194, The start codon is preceded at position -3 by a base A, This is a well known 
hallmaik of Kozak*s consensus sequence motif for start codonsJ The intron has 5' and 3* 
splice sites of GTAA and CAG, respectively, and the 3' splice site is preceded by a 
pyrimidine tract of T and C. The intron is also AT rich and contains TATATA moti& which 
are typical of Plasmodium introns.^ 

10. Therefore, if a person with an understanding of the biochemistry of Plasmodium proteins 
were to look at the sequence depicted in Figure S, he or she would conclude that the 
sequrace presented is a iull open reading fi^me rather than a fragment 

1 L I am aware of the fact that the specification refers to the sequence depicted in Figure 5 as a 

' Kozak, J. Mol. Biol (1987), 196(4): 947-50 (Exhibit A). 
^ Galinski et al.. CeU (1992), 69: 1213-26 (Exhibit B), 
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fragment. I believe this is an error. In reviewing the final draft of the appUcation before it 
was filed, I must have inadvertently overlooked the characterization of the sequence in 
Figure 5 as a fragment Therefore, this erroneous statement remained in the present 
application. Nevertheless, it prompts no inference that I was not in possession of the fiiU 
open reading frame of PvESP-1 at the time the appUcation was filed. On the contrary, for 
the reasons given in paragraph 5, 1 knew that the sequence depicted in Figure 5 was the fiill 
open reading frame of PvESP-1 at the time the application was filed. In any event, the 
sequence of Figure 5 speaks for itself and whether I or anyone else caUed it a fiagment 
does not alter the fact that it depicts the entire polypeptide PvESP-I . The sequence is the 
blueprint of the protein. If any confinnation were desired, it could be easily obtained by 5' 
reverse transcriptase polymerase chain reaction amplificahon of messenger RNA, orbyN- 
terminal sequencing of the native protein, which are well-known techniques. Such 
confirmation is not necessary, howevw. 

12. Further, while there is a discrepancy between die calculated molecular weight of the protein 
shown in Figure 5 and that observed by SDS-PAGE, such discrepancies are common 
among Plasmodium proteins because such proteins contain repeated proUne-rich amino 
acid motifs that introduce rigidity into the structure of the proteins, making them less 
susceptible to denaturation by SDS.' Therefore, the protein was not completely denatured 
and cannot be completely denatured. Hence, it was incompletely resolved by the gel matrix. 
This accounts for Ae discrepancy between the calculated molecular weight for PvESP-1 
and the molecular weight obtained on SDS-PAGE. 

12. I fiirther declare that all statements made of my knowledge are tnie and that all statements 
made on information and belief are believed to be true, and that these statements and the 
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Nicholls et al., Mol. Biochem. Parasitol. (1988), 28: 11-20 (Exhibit C); and Gahnski et ' 
al.. Mol. Biochem. Parasitol. (1999), IQl: 131-47 (Exhibit D). 

Docket No. S986/1007686-US5 
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like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the ^plication or any patent issued thereon. 



Date: ScpJU 23^:^0 03 S ^ yX^ 1a) 





bn W. Bamwell 
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CORKICOLUMVITAE: JOHN WESLEY BABNWELL 



TITLE: Sojior Biomedical Research Scicatist 

BIRTHDATE: May 6, 1948 

PLACE OF BIRTH: Salem, Oregon, U.S A. 

Scho.1, Brooke G«enl Ho^M Ft «^ ^^'^XiSttSS.* 431s. M»li«l 

71. 



EDUCATION: 

1974 B.Sc. Oregon State University, Corvaffis, Oregon, USA 
Department of Microbiology 
(Medical & Biviiomneotal Microbiology) 

1976 MJJI. University of Hawaii (Manoa) 

School of Public Health. Honolulu, Hawau, USA 
Department of Epidemiology and Biostatisfics 
(Epidemiology and Public Healtfi laboratoiy) 

1980 PhJ>. University of Hawaii ^tonoa) 

School ofMedicine, Honolulu, Hawaii, USA 
Department of Tropical Medicine & Medical Microbiology 
(Biomedical Sciences - Tropical Medicine) 

DIssertatloBmiesis Research: Studies on Parasitemic Crisis in Plasmodium berghei fcfected Rats. 
Dbsertationrrhesis Advisor: Robert S. Desowitz, PhJ>., D.Sc. 



POSTDOCTORAL TRAINDJG: 

Senior Staff Fellow in Malaria Section. Ubomtory of Par^itjc I^J^ National 
Institutes of Allergy and hifectious Diseases. National tettates of Health 
Bethesda, Maryland, USA, Supervisor. Louis H. Miller, MJ>. 



1980-1983 



ACADEMIC APPOINTMENTS: 

1998 - present Saiior Biomedical Research Scientist 
Division of Parasitic Diseases 
National Cent» for Infectious Diseases 
Centers for Disease Control and Prevention 
Adanta. Georgia, USA 



1991 - 1998 Associate Professor (with tenure) 

Department f Medical and M lecular Parasitology 
New Yoik University School of Medicine 
New York, New York, USA 

1983-1990 Assistant Professor , « ^, 

DepaitmentofMedical and Molecular Parasitology 

New York Univwsity School of Medicine 
New York, New York, USA 

1978-1980 Research Asastant . . , 

Departrnent of Tropical Medicine and Medical Microbiology 

School of Medicine, Unimsity of Hawaii 

Honolulu, Hawaii. USA 

Siqwrvisor: Robert S. Desowitz, Ph.D., D.Sc. 

1976-1978 Teaching Assistant 

Department ofTropical Medicine and Medical Microbiology 

School of Medicine and School of PubUc Health, University of Hawau 

Honolulu, Hawaii, USA 



MAJORMESEARCHINTERESTS: 
potentially for chemoflierapeulic interventions. 
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TEACHING POSmONS: 

1976 to 1979 Instructor, Public Health Laboratory Course on Parasite Diagnosis and Basic 
Medical Parasitology Coutbc. School of Public Health and School of Medicine 
Ihuversity of Hawaii, Honoluhi, Hawaii, USA 

1983 to 1998 Parasitic Diseases Course, Department of Medical and Molecular Parasitology. 
New York University, School of Medicine 
New York, New York, USA 

1985 to 1998 Faculty, Sadder Institute of Graduate Biomedical Sciences 
New York Univeisi^, School of Medicine 

1987 to 1998 Faculty, MD-PhD Program. New York University, School of Medicine 



ADMINISTRATIVE RESPONSIBILITIES: 

1999 to present Chair, Pe« Review Board 

National Center for Infectious Diseases 
Centers for Disease Control and Prevention 
Atlanta, Georgia, US A 

1984 to 1998 Co-Chair, Departaacntal Animal Facility Committee 
Department of Medical and Molecular Parasitology 
New York University School of Medicine 
New York. New York, USA 

1984 to 1998 Radioisotope Safety OfiBcer 

Department of Medical and Molecular Parasitology 
New Yoric University School of Medicine 

1989 to 1992 Departmental Faculty Council Representative 
New Y<Kk University Medical Center 

1989 to 1994 Member, Academic AfBurs Committee 

New Yorklfeiversity School of Medicine 

1995 to 1 998 Founding Meniber, Malaria Research Network 
Manag^ent and Oversight Committee 



PROFESSIONAL SOCIETIES: 

American Society for Tropical Medicine and Hygiene 
. American Association for flie Advancement of Science 
New York Academy of Sciences 
British Society for Parasitology 



INVITED LECTOKES and AWARDS: 



fcina T. HiTschl Tiust Scholar, 1991 to 1995 

fiivited Participant and Speaker. Ciba Foundation Symposium, Malaria and the Red Ccfl 
London, United Kingdom, April 27-29. 1982 

Livited Speaker. Gordon Conference. Erythrocyte Membrane Stnidure and Function 
Plymoufli Colk^. IfcwHampdiire, USA, August 5-9, 1985 

iivited Speaker, Tlie Intemational Synqwsium on Malaria 
Rio De Janeiro, Brazil, June 1-5, 1986 

Participant and Invited Speaker. Gordon Conference on Immunologic and Molecular Aspects of Parasitiian 
Plymouth College, New Hanq>shire, USA. August 3-7, 1987 

Invited Speaker, Symposium on CeU Adherence Molecules and Parasitism 
American Society of Tropical Medicine and Hygiene Meeting 
Los Angeles, California, November 29ti» to December 3, 1987 

Invited Participant and Speaker. Tenth Meeting. Scientific Working Group, famunology of Malaria 
WHO, Geneva, Switzerland, April 13-15, 1988 

Invited Participant for Consultation on the Role of Non-Hunan Primates in Malaria Vaccine Development 
WHO, Geneva. Switzerland, April 18-19, 1988 

Sherwood Smith Memorial Lecture, American Red Cross 
Rochester, New Yoric, May 17, 1990 

Co-chair and Summary Speaker, Symposium on Host Cell fcvasion by Malaria Me^ites 
American Society of Tropical Medicine & Hygiene Meeting, New Orleans, LA, 1990 

Invited Speaker at IV International Congress on Malaria and Babesiosis 
Rio De Janeiro, Brazil, August 13 to 17, 1991 

Invited Speaker, Keystone Symposia, Molecular & Cellular Biology of Host-Parasite Interactions 
Park City, Utah, Januaiy 15-20, 1992 

Invited Speaker, Buf&lo Conference on Mioobial Pathogenesis 
University of Bd&lo, Buffalo, New York, Aiml 29, 1992 

Participant and Speaker, MacArthur Foundation sponsored "Workshop on Transfection of Plasmodium " 
Airlie House, Virginia, November 6-8, 1992 



Invited Speaker awl ClmSr.Syn^MKia on P/aOTod?iOT»vn^ 
XnBb International Congress for Tropical Medicine and Malaria 

Jomlien, Thailand, November 29-Deceniber 4, 1992 

Henary Uctuier, CEC^Atin American Annual Malaria Conference 

Cali, Colombia, September 8-12, 1993 

favited Plenary Speaker. Biitisb Society of Parasitology Malaria Meeting 
Uven)Ool.UnitedKingdom, September 19 - 21, 1994 if: 

favited Speaker. Roundtablc on Malaria Asexual Anti»ms and Vaccn^ 
International Congress of Parasitology VIII aCOPA VIII). 

Izmir, Turkey, October 10-14, 1994 » 

Invited Speaker, Symposium on Pathogenesis in Severe Malaria 
vnHh bitemational Congress of Parasitology 
Izmir, Turkey, October 10-14, 1994 

Invited Participant and Speaker, Workshop - "Genedc Transfect^^^ 
Future". Oestgeest, Tlie Netherlands, July 26-29. 1995 

.InvitedDiscussa„t«,dSpeaker.Syn^iumentiUe4-Pa^^ 
Multicolloquium on Parasitology (EMOP VH). Panna. Italy, September 2-6. 1996 

fevited Speaker. Keystone Symposium. "Molecular and Cellular Biology of the Apicomplcxan Protozoa" 
Park City, Utah, January 7 -12, 1997 

Invitedl^cturer.Workshop-'^iologyoffteMalarisdP^^^ 

Tata histitute for Fundamental Research. Bombay, hidia, August 14-16, 19*7 

fevited Speaker, Global Meet on Parasitic Diseases H, Sir Ronald Ross Centeimaiy 
Hyderabad, fodia, August 22-27, 1997 

Invited Participant and Discussion Leader. Gordon Research Conference on Malaria 
SomsrvUle CoUege, Oxford, UK, July 26-31, 1998 

bvited Speaker, Symposhm, -Apical ComplexOrganeUeProt^ 

Society ofTr^,icid Medicme & Hygiene Meeting, San Juan. Puerto Rico. October 18-22. 1998 

Invited Discussant.NovartisFoundation Symposium#226. "Tram^^ 
Sihrocyte,- Undon, UK, January 25-28. 1999 (Formerly ft^ 

bvited Speaker, •'Molecular Approaches to Malaria", Lome, Victoria. Australia, February 2 to 5, 2000. 
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PROFESSIONAL ACnvITIES and APPOINTMENTS: 



Advisor, Institiito Evandio Chagas for TDR/WHO Institutional StroigOiening Grant in Malaria and Leishmania 
Belem. Brazil 1988-1992 

Consultant, PAHO/WHO/TDR to Nati<Hial Ifaivcisity of Honduras* Depaitment of Microbiology and Xmnomolgy* 
Tegucigalpa, Honduras, 1989 to 1991 

Reviewer for Experimental Parasitology, J. Imnninology, Infisction & Lmnunity, Blood, Molecular & Biochemical 
Parasitology, American J. of Tropical Medicine and Hygioie, J- of Esqwrimoital Medicine, 
J. f Clinical Investigation, Science, Nature, and others, 1986 -present 

Consultant and Lecturer, Litemationa] Workshop on Malaria Research, Sponsored by WHQ/DMR 
Yangoon and Mandalay, Myamnar (Burma), February S-10,1990 

Memb^, Editorial Board, Experimental Parasitology, 1990 to i^esent 

Ad Hoc Member, NIAID Study Section, Tropical Medicine and Parasitology, NIH 
Bethesda, Marjiand, USA, June and October, 1990 

MembCT, NIAID Study Section for Tropical Medicine and Parasitology, NIH 
BclJiesda. Maryland, USA. 1991 - 1995 

NIH/NIAID Study Section Reviewer Reserve, 1996-present 

Member, Scientific Advisory Board, Malaria Foundation Intonational, 1993-present 

Consultant, European Commission, Malaria Asexual Blood Stage Networic 

Expert Consultant & NIH/NIAID liaison for European Commission Task Force (DG-Xn INCO Programmes) on 
establishment of and guidelines for Primate Centers for Vaccine Evaluation Network CPVEN), 1994-1995 

Expert Consultant, American Institute of Biological Sciences, 1994-1997 

Consultant, Tropical Medicine Diagnostics, Becton Dickinson & Co^ 1989-1997 

Participant, meeting on Candidate Vaccines for Parasitic Diseases: Assessment of Feasibility for Production and Testing, 
NIH, Bethesda, Maryland, SeptcmbCT 14-15, 1993 

Participant, WHO/TDR and NM sponsored meeting on Review of Progress for AMA-1 as a Candidate Vaccine Antigai, 
NIH, Bethesda, Maryland, April 25, 1995 

Discussion Leader (Malaria Blood Stages), meeting on Planning and Lx^>lementing Clinical Trials of Vaccines for 
Parasitic Diseases of Humans, NIAID, NIH, September 19-21, 1995 

Expat Consuhant, European Conmsission (DG-Xn INCO Programmes) Advisory Groiq) on Establishment of Guidelines 
and Recommendations for Prc-Clinical Trial Models in Parasitic Diseases, 1995-1996 
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r i>««m« Made on Advancing EBA475 and the Duffy Bindi^ 

Malaria Research and Service Prognuns. November 
ExpeitCons«ltant.MalariaGenon,eSe<suencingConsorti«^ 

Me.kber.EditorialBoard,An«ricanJounudofT«,picalM^^ . 
Rockville. MD. April 7, 1997 

Ccordinator.P/asm«e«mvrv«GenomeProjectNetwori£. 1997toiHesent 

P.^cipantandIMscus.ant.WHOnBRajdNms.^^ 

as Vaccfee Candidates, MH. Bethcsda. Maryland. September 24. 1998 

CURRENT RESEARCH FUNDING: 

1) NIH/NIAID ROl AI247lO.ll: "Molecular Analysis of Plasmodium vivax Surface Antigens" 
Co-lnvestigator (PI. Maiy R. Galinski). Award Dates: 03/01/87 to 02/28/01 
Current year direct costs: $215,539; Cuitent year total costs: $347,018 

Competitive renewal (October 1995): priority score: f^^!^, « 

C^titivcrencwal (November 1991): priority score: 128;percentUescon=.2.8 
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2) MAID 1 ROl A13S8044ttAl: "Molecular Analysis of Antigenic Variation in Malaria*> 

Co-invBStigator (PI, MIL Galinski), Avinud Dates: 08/01/964)7/31/01 
Cuirent year direct costs: $2043 18; Current year total costs: $328,952 
Tlie imior goal of this project is to i«ovide basic »metic and mecham 

aCAvi gOMJ femily in malaria parasites using flie wefl-defined biological host-parasite model system comprised of 
Piojjnoiflum ibMw/e« and rhesus inonkeys (Macoeo mui^ 

Initial review (February, 1996): priority score: 125; percentile score: 6.3 
PAST RESEARCH GRANTS AND AWARDS: 

n XJNDF/World BankMHO/TDR #950440 & 910495: "Molecular Basis for the Development of 

Malaria Blood Stage Vaccines Against P. vivax andP. fddpamm 

Co-investigator, (PI, MIL Galinski), Award Dates: 12/01/92 tol 1/30/97 
Final year direct costs: $55,684; Total costs: $266,761 

The major goal of fliis project is to train a fellow lo study immunological ^and epidemiological aspects of several P. vivax 

merozoite surfiice proteins and work to identity and characterize analogous protems from 

P./aldpanm. 

2) USAID/NIAID UOl AD6466-03. "Malaria Merozoite Apical/Surface Antigens as 

f mniMiiogens In Plasmodium faldparum " 

Principal hivestigator.AwanJ Dates: 09/01/94 to 08/3 1/97 
Fmal year direct costs: $1 15,106; Final year total costs: $176,052 

The major goal of this project is to characterize several novel apical membrane proteins otP.falapanm. «*ich we have 
discovered and have cloned the corresponding genes, in relation to fimction in invasion, immunobiology, and potential as 
vaccine targets. 

3) USAID/NIAID UOl AD7545-03: "Development of a Vivax Malaria Blood Stage Vaccine" 
Co-investigator, (PI, MIL GalinskiX Award Dates: 08/18/93 to 7/31/96 

Final year direct costs: $121,665; Final year total costs: $203,789 

The goals of this project were to design and produce recombinant constructs and expression products for three P. 
Wvax merozoite surfiice proteins and to evaluate antigenic and immunogenic immune responses m rabbits unmunizcd 
with fee recombinant protisins. TTie diversity/polymorphism in flie P. vivax MSP genes and deduced laotems were 
also analyzed. 
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4) Irma T. Himhl Trust Scholars Award: "Molecular Cefl Biology of Plasmodium Blood 

Stages'* 

Scholar IhvestigatDr. Awaid Dates: 01/01/91 to 12/31/95 

Direct costs: $20,(W0 per amnnn; Total costs: $100,000 ■ 

Support for varied molecular and biological studies pertainiiig to imunmobiology and host-parasite relationships of 
human and loimate malaria parasites. 

5) Becton-DicUnson and Companjr: "Immunodiagnosls of Vivai Malaria" * 
Principal hivestigator. Award Dates: 12/01/ 89 to 11/30/93 

Direct costs: $50,000 per annum; Total costs: $200,000 

Ihe goal of this sponsored research was the discovery of suitable Plasmodium vivax antigens and the PK>*Ktion 
nwnoclonal antiboies to be used in the development of a chromatographic dipstick te^ 
antigenemia specific for /». vivox infections. The test is currently being prepared for marketmg by the Tropical 
Diagnostics Division of Becton-Dickirjson & Co. 

6) USAID Contract DPE.5979-A4KM1006: "Multivalent Malaria Vaccine: Immune Mechanism and 

Design" 

Project hivestigator. Award Dates: 04/01/85 to 03/31/93 

Final year direct costs: $129,640; Final year total costs: $213,906 

mdcvdopmentofsporozoiteandbloodstagevaccmesagaimtP/aW«um/fl/«>fln<^ Studies onAe 

molecuhr ceU biology of human Plasmodium and immunobiology of primate malaria parasites m pnmates and 
invertebrate hosts. 



PATENTS: 



Patent Number: 5,532,133; Patent Date: July 2, 1996 

'Plasmodium vivox Blood Stage Antigens. PvESP-1, Antibodies, and Diagnostic Assays, 
faventor: John W. Barnwell; Assignee: New Yoik University 

Patent Number: 5,646,247; Patent Date: July 8, 1997 

"Moozoite Antigens Localized at the Apical End of the Parasite." 

Inventors: Jdm W. Barnwell and Mary R. Qalinski; Assignee: New York University 

Pending Patent Number (French): 9,601,821 ; Filing Date: February 14, 1996 ^. , r ^ a 

T'roteiL Recombinante Contenant un Fragment Oteiminal de la Proteine MSP-1 d-m 

Mammiferes, Notamment LWomme pour la Production de Vaccins Anti-Pahidiques." 

Livait rs: Shirley Longacre, Peter H. David, John W. Barnwell, and othras 
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